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Health Organization. Adapted withMethods: We developed the FUNDES-Child through translating the existing questionnaires,
cross-cultural adaptation, expert consensus, and field tests. Consensus meetings were con-
ducted to link items from the FUNDES-Child to ICF-CY codes. To investigate construct validity,
we examined associations among scores from the FUNDES-Child that reflected ICF-CY chapter-
linked components.
Results: The FUNDES-Child items were successfully linked to all nine d-, five b-, and four
e-chapters of the ICF-CY. Moderate correlations were found between scores that were ex-
pected to be related to specific chapters in the b, d, and e components. The scores of the
b-chapters had stronger relationships with the d independence scores, while attitudes of
others (e4) had stronger relationships with the d participation frequency scores.
Conclusion: The FUNDES-Child had acceptable content validity and construct validity in the
DES. The associations found among the ICF-CY chapter scores provided a model for investi-
gating the impact of body functions and environmental factors on children’s activities and
participation.
Copyright ª 2015, Elsevier Taiwan LLC & Formosan Medical Association. All rights reserved.Introduction
The World Health Organization’s International Classification
of Functioning, Disability, and Health (ICF),1 including its
Children and Youth version (ICF-CY),2 is a biopsychosocial
model (Figure 1) that emphasizes human functioning (body
functions and structures, activities, and participation) as a
result of the interaction between health conditions (dis-
eases or diagnoses) and contextual factors [classified and
coded as environmental (e) and personal factors]. The
three components of human functioning are classified and
coded as body functions (denoted as b) and structures (s),
activities, and participation (d).1,2
The ICF/ ICF-CY and its coding system1,2 have a global
impact on social welfare policy, the determination of
eligibility for disability, health care, and education serv-
ices,3e7 and Taiwan is no exception. Taiwan’s People with
Disabilities Rights Protection Act8 also adopted the ICF/ICF-
CY framework in its disability eligibility system (DES), andtion 
ease) 
 Participation 
Personal 
factors 
International Classification
alth and its Children and
ification of Functioning,
outh Version (ICF-CY)” by
07. Copyright 2007, World
permission.the country can be viewed as one of the first to specifically
identify the ICF’s b chapters in a legislative act.8e11
Taiwan’s DES consists of a three-stage evaluation pro-
cess: (1) medical examination (b, s), (2) functional assess-
ment (b, d, e), and (3) needs assessment (e).10,11
Functional assessment shares overlapping components
with medical examination (b, s) and needs assessment (e).
Since January 2010, functional assessment has been
implemented in a national study of people with disabilities
in Taiwan9,10 by using the Functioning Scale of the Disability
Evaluation System (FUNDES) in the functional assessment
stage. To develop the functional assessment of the DES for
children and youth (age, 6.0e17.9 years), we systemati-
cally reviewed existing functional assessments.10e14 We
then selected the Child and Family Follow-Up Survey (CFFS;
G. Bedell, unpublished)15,16 as a primary tool to inform our
process because it is concise and ICF-CY-based and meets
the requirements of functional assessment in the DES.
The CFFS was initially designed to monitor the outcomes
of children with acquired brain injuries15 and later widely
applied in children and youth with a wide range of dis-
abilities.17,18 The CFFS contains Section I (general infor-
mation on health and primary way of moving and
communication), Section II (home and communication
participation), Section III (Parts A and B for children’s im-
pairments and environmental barriers), Section IV (chil-
dren’s current services), and Section V (family services)
with a broad coverage of the ICF-CY components of b, d,
and e.
The content of an ICF-based assessment can be vali-
dated by linking assessment items to ICF-CY codes.19
Relevant studies have contributed to the clinical use of
ICF-CY chapters and codes20e25 for reviewing and devel-
oping measures that provide a standard and universal lan-
guage of functioning and disability for purposes of
surveillance, screening, and disability evaluation.26e28
Updated general linking rules for the ICF have been pro-
posed29 and used in pediatric measures.21,22,30
Construct validity can be demonstrated by providing
acceptable empirical evidence that is consistent with a
conceptual model.31 Thus, conceptual validation of the ICF-
1172 A.-W. Hwang et al.CY-based FUNDES-Child could be tested by examining the
relationships among chapter scores from different compo-
nents of the ICF-CY framework (Figure 1). Although previ-
ous studies using empirical data have investigated the
relations among ICF components and supported part of the
ICF-CY framework,27,32e35 these studies have examined
only the component level (b, s, d, e). Therefore, additional
study is needed to understand the relationships among ICF-
CY chapter levels to enhance understanding of the re-
lationships among concepts in the ICF-CY model and coding
system.
The purposes of this study were to (1) examine the
content validity of the FUNDES-Child by linking the item
content to the ICF-CY coding system and (2) investigate the
construct validity based on the ICF-CY framework by
examining the associations among scores from the FUNDES-
Child that reflect ICF-CY chapter-linked components.Methods
Six consensus meetings were held from July 2011 to
September 2011 to develop the FUNDES-Child. The items in
the FUNDES-Child were also linked to the ICF-CY through
ongoing meetings (Figure 2). From 2011 to 2012, we con-
ducted a study to examine the psychometric properties and
conceptual validation of the FUNDES-Child. Certified in-
terviewers from 236 DES hospitals in Taiwan collected data
by interviewing the children’s parents or legal proxies.36
Research ethics approval was obtained from one major
medical university.
Participants
The FUNDES team had 11 experts (3 physicians, 3 physical
therapists, 3 occupational therapists, 1 psychologist, and 1
public health professional), whose main task was to develop
the FUNDES-Child and to link the FUNDES-Child measures to
the ICF-CY codes for content validation.
To assess the construct validity of the FUNDES-Child, we
used the data of 345 children with disabilities aged
6e18 years enrolled in 2012.11 Among them, 294 (85%) were
capable of walking independently, and 191 (55%) were able
to communicate with full sentences. Other basic de-
mographic data of the enrolled children are listed in Table 1.
Developing the FUNDES-Child
With the CFFS author’s approval, the FUNDES team modi-
fied Sections IeIII to develop the FUNDES-Child through
cross-cultural adaptation and translation.37,38 Figure 2
shows the procedure of the translation with corresponding
timelines.38 Pilot testing, expert meeting for wording, and
interviewer training were held before data collection for
the first field test.
The FUNDES-Child field test was completed in 2011 and
focused on four parts: Part I: children’s health conditions (5
items); Part II: participation (20 items for the independence
dimension derived from the Child and Adolescent Scale of
Participation, CASP); Part III: body function impairment (15
items derived from the Child and Adolescent FactorsInventory, CAFI); and Part IV: environmental factors (18
items derived from the Child and Adolescent Scale of
Environment, CASE).15
After the first field test (n Z 231) to investigate the
independence dimension of the FUNDES-Child Part II,39 a
frequency dimension of participation was added during the
second field test (n Z 614) in 2012. This was done because
recent research and international experts have emphasized
the importance of examining participation frequency.34,35
Thus, in the second field testing, we examined construct
validity on both the independence and frequency di-
mensions of the FUNDES-Child Part II based on the data of
the 345 children.
The FUNDES-Child is currently a parent- or proxy-report
version that includes some elements and formats used in
the FUNDES-Adult,11 such as flash cards for guiding parents
to answer questions, a training manual, and a video.
The original scoring of participation in the CASP was
defined as a child’s current level of independence of
participation as compared with that of other children in his
or her age in the same community for each item (4, age-
expected; 3, somewhat limited; 2, very limited; 1, unable;
and 9, not applicable, indicating that children at the same
age would not be expected to participate in the activities).
In the FUNDES-Child, the scores were reversed for the in-
dependence dimensiond0 (independent), 1 (with supervi-
sion/mild assistance), 2 (with moderate assistance), and 3
(with full assistance), and for frequencyd0 (the same with
or more than age-expected), 1 (somewhat less than age-
expected), 2 (much less than age-expected), and 3 (never
does). A response of “not applicable” was retained for both
dimensions. All items were rated under the condition that
the children used assistive devices as usual. For example,
an item would be rated 0 (independent) if the child could
participate in an activity with his/her existing devices and
without others’ assistance.
The scoring of Parts III and IV of the FUNDES-Child was
also modified from the CAFI and the CASE, respectively.15
Each item is rated on a 3-point ordinal scale (0, no prob-
lem; 1, little problem; and 2, big problem). The scoring
system makes the FUNDES-Child sores comparable to the
qualifiers assigned for medical examination (b/s) and the
FUNDES-Adult.39 The qualified testers can also interpret
the scores easily with the same direction of severity (higher
scores reflect more severe problems).
The items of participation, the same as in the CASP, in
the FUNDES-Child are divided into four domains by setting,
for scoring: (1) home, (2) neighborhood and community, (3)
school, and (4) home/community living activities.38 For
example, “communicating with other children and adults at
home” is an item in the home setting; “social, play, or
leisure activities with friends in the neighborhood and
community” is in the neighborhood and community setting;
“using educational materials and equipment that are
available to other children in his or her classroom” is in the
school setting; and “shopping and managing money” is an
example of a home/community living activity. The sum-
mary scores of the four domains of the FUNDES-Child Part II
are the sum of all “applicable” items divided by the
applicable items in each domain. The summary scores of
nine d chapters were the sum of all “applicable” items
divided by the applicable items in each chapter (Table 3).
Attained permission from the developer of the CFFS
Sep 2011
Aug 2011
Jul 2011
Jun 2011
Translation by an expert (T1)
Three expert meetings to review wording & linkages to ICF-CY
Back-translation 
Synthesized version of T1 & T2 
Translation by a non-expert (T2)
Communication and review with the CFFS developer
Three expert meetings to review wording & linkages to the ICF-CY
Pilot test of 4 cases
Started training courses for the FUNDES-ChildOct 2011
A total of 231 children with disabilities were sampledDec 2011
Jan 2012 Reliability & validity study for the independence dimension of Part II
Psychometric and validation analysis of the FUNDES-Child ongoing
Feb 2012
Jun 2012
A total of 614 children with disabilities were sampled 
Frequency & independence dimensions of Part II tested on 345 children
Figure 2 Process of developing the FUNDES-Child. CFFSZ Child and Family Follow-Up Survey; FUNDES-ChildZ Functioning Scale
of the Disability Evaluation System e Child version; ICF-CY Z International Classification of Functioning, Disability, and Health-
dChildren and Youth version.
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make it comparable to the scoring of the FUNDES-Adult. In
each domain of Part II, there were frequency and inde-
pendence summary scores.Linking to the ICF-CY for content validation
Two of the authors (AW Hwang & CF Yen) first linked the
items in the FUNDES-Child Parts IIeIV to ICF-CY codes.
Table 1 Demographic data (n Z 345).
Variables Mean  SD (range)/frequency (%)
Age (y) 11.2  3.4 (6.0e17.9)
Male sex 230 (67)
Age band (y) 6e11 187 (54)
12e14 87 (25)
15e17 71 (21)
Type of disability Intellectual disability 104 (30)
Physical disability 22 (6)
Autistic spectrum 21 (6)
Language & voice disability 13 (4)
Multiple disabilities 51 (15)
Others 134 (39)
Child’s physical health in general Excellent 42 (12)
Very good 66 (19)
Good 91 (27)
Fair 119 (34)
Poor 27 (8)
Child’s emotional health & well-being Excellent 18 (5)
Very good 37 (11)
Good 79 (23)
Fair 146 (42)
Poor 65 (19)
1174 A.-W. Hwang et al.Seven consensus meetings were then held to reach a
consensus about the linkages between the ICF-CY codes and
items. The linking process followed the linking rules pro-
posed by Cieza et al,29 which involved linking the “mean-
ingful concept” associated with each of the FUNDES-Child
items to the ICF-CY codes. “Meaningful concept” was
described as a set of words with one key meaning identi-
fied.29 The meaningful concept of each item is listed in
Table 2. The linking process involved the identification of
meaningful larger units of identified measures or variables
and the subsequent extraction of meaningful concepts from
these larger units.30 If the information regarding the
meaning of a concept was not covered by ICF-CY, it was
coded as “nc” (not covered).29 The items were linked up to
the third- or fourth-level ICF categories.1,2 The linked items
were grouped by ICF-CY chapter and are listed in Table 3.
Empirical data collection for investigating
construct validity
The children with disabilities were recruited when they
entered the DES system, and accompanied by their legal
proxy and familiar caregiver. Data collection began during a
visit with a physician at the first stage of the DES. Then,
FUNDES-Child assessment was conducted with one of the
certified interviewers in a room in an authorized hospital.
The interview lasted about 40e60 minutes.
Data analysis
To ensure data quality, security, and privacy, all assessment
records were entered by local professionals in hospitals into
a nationwide web-based information system, which re-
quires a personal identification number to access.Pearson correlation coefficients were computed to
examine bivariate correlations among all summary scores.
The correlations were considered excellent for coefficients
0.60, adequate for 0.31e0.59, and poor for  0.30.40,41
Paired t tests were used to examine differences between
the frequency and independence summary scores. All sta-
tistical analyses were conducted using SPSS version 17.0
(SPSS, Inc., Chicago, IL, USA). The level of significance was
set at 0.05 (2-tailed) due to the exploratory nature of this
study.Results
The FUNDES-Child was developed through two field tests to
examine its psychometric properties and clinical utility
(Figure 2). To investigate content validity, we examined
links between the FUNDES-Child items and ICF-CY codes.
The 20 items of the FUNDES-Child Part II (participation)
were successfully linked to at least one d chapter of the
ICF-CY (Table 2). Two of the nine chapters (d1, d5) con-
tained only one mapped item (Table 3).
In the FUNDES-Child Part III (Body functions), most items
were linked to the first two chapters (b1, b2) in component
b (Table 2 & Table 3). No item was linked to b5 (Functions of
the digestive, metabolic, and endocrine systems), b6
(Genitourinary and reproductive functions), or b8 (Func-
tions of the skin and related structures). One item (15th
item of Part III, health and medical condition) was not
covered in the ICF-CY coding system. Three of the eight b
chapters (b3, b4, and b7) contained only one mapped item
(Table 3).
The 18 items in the FUNDES-Child Part IV (Environmental
factors) were successfully linked to four (e1, e3, e4, and
e5) of the five e chapters. No item was linked to e2 (Natural
Table 2 Linking items of Parts IIeIV of the Functioning Scale of the Disability Evaluation System e Child version to the ICF-CY
coding system.
Meaningful concept of each item ICF-CY codes
Part II: Participation (d)
(1) Home: Social, play, or leisure activities with family members d710, d7200, d7601, d7602, d7603, d8803,
d9200, d9204
(2) Home: Social, play, or leisure activities with friends d360, d710, d7200, d7500, d7504, d8803
(3) Home: Family chores, responsibilities, & decisions d640, d650, d660
(4) Home: Self-care activities (independence)/meals with family (frequency) d510ed560 / d550
(5) Home: Moving around d450, d4600, d465
(6) Home: Communicating with other children & adults d310, d315, d320, d330, d331, d335, d340,
d345, d350
(7) Community: Social, play, or leisure activities with friends d710, d7200, d7500, d7504, d8803, d9103,
d920
(8) Community: Structured events & activities d9100, d9102, d920, d930
(9) Community: Moving around d450, d4601, d4602, d465
(10) Community: Communicating with other children & adults d310, d315, d320, d330, d331, d335, d340,
d345, d350
(11) School: Educational (academic) activities with classmates or schoolmates d820
(12) School: Social, play, & recreational activities with classmates or
schoolmates
d710, d7200, d7402, d7500, d7504, d880,
d920
(13) School: Moving around d450, d4601, d4602, d465
(14) School: Using educational materials & equipment d140, d145, d150, d155, d166, d8201, d835
(15) School: Communicating with other children & adults d310, d315, d320, d330, d331, d335, d340,
d345, d350
(16) HCLA: Household activities d6300, d6302, d640
(17) HCLA: Shopping & managing money d620, d860
(18) HCLA: Managing daily schedule d230
(19) HCLA: Using transportation to get around d470, d4751
(20) HCLA: Work activities & responsibilities d230, d240, d850, d855
Part III: Body function impairment (b)
(1) Paying attention or concentrating b140
(2) Remembering people, places, or directions b114, b144
(3) Problem solving or judgment b164
(4) Understanding or learning new things b163
(5) Controlling behavior, moods, or activity level b1304, b1521
(6) Motivation (lacks interest or initiative) b1301
(7) Psychological (e.g., depression or anxiety) b152
(8) Speech b310, b320, b330, b3401
(9) Vision b210
(10) Hearing b230
(11) Movement (balance, coordination, muscle tone) b730, b735, b755, b760
(12) Strength or energy level (e.g., weakness or fatigue) b455
(13) Reacting to sensation or stimulation b240, b270
(14) Physical symptoms (e.g., headaches, dizziness, pain) b2401, b280
(15) Other health & medical conditions nc-hc, b
Part IV: Environmental factors (e)
(1) Design & layout of home e155
(2) Design & layout of buildings & places where the child frequently stays,
excluding home & school
e150
(3) Support & encouragement in settings where the child frequently stays,
excluding home & school
e325
(4) Attitudes on the part of others toward your child in the community/
neighborhood
e425
(5) Assistive devices or equipment e115, e120, e125, e130
(6) Assistance from others in settings where the child frequently stays,
excluding home & school
e315, e325, e330
(7) Transportation e120, e5400
(8) Programs & services in settings where the child frequently stays, excluding
home & school
e555, e585
(continued on next page)
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Table 3 FUNDES-Child summary scores for individual settings and each linked chapter of the ICF-CY.
FUNDES-Child
Item no.
Summary scores
Part II: 4 settings/domains Frequency/independence p
Home 1, 2, 3, 4, 5, 6 39.0  23.7/38.1  26.3 0.335
Community 7, 8, 9, 10 55.5  28.1/38.9  30.9 <0.001*
School 11, 12, 13, 14, 15 37.7  26.3/33.0  26.8 <0.001*
HCLA 16, 17, 18, 19, 20 59.2  26.2/51.5  29.7 <0.001*
Part II: Items linked to d (Activities & participation) chapters
d1. Learning & applying knowledge 14 35.5  32.1/32.2  32.8 0.052
d2. General tasks & demands 18, 20 50.8  36.2/49.4  33.9 0.297
d3. Communication 2, 6, 10, 15 49.1  27.9/38.0  31.5 <0.001*
d4. Mobility 5, 9, 13, 19 34.8  27.2/25.3  27.9 <0.001*
d5. Self-care 4 34.9  33.6/37.1  32.9 0.084
d6. Domestic life 3, 16, 17 59.9  27.0/47.4  31.3 <0.001*
d7. Interpersonal
interactions & relationships
1, 2, 7, 12 49.1  27.4/38.1  30.7 <0.001*
d8. Major life areas 1, 2, 7, 11, 12, 14, 17, 20 49.7  25.4/40.4  28.8 <0.001*
d9. Community, social, & civic life 1, 7, 8, 12 51.0  26.5/39.6  30.1 <0.001*
Part III: Items linked to b (Body function) chapters
b1. Mental functions 1, 2, 3, 4, 5, 6, 7 52.9  26.7
b2. Sensory functions & pain 9, 10, 13, 14 17.2  19.6
b3. Voice & speech functions 8 44.3  38.0
b4. Functions of the
cardiovascular,
hematological, immunological, &
respiratory systems
12 22.8  33.2
b7. Neuromusculoskeletal &
movement-related functions
11 30.8  37.9
Part IV: Environmental factors linked to e
e1. Products & technology 1, 2, 5, 7, 9, 14 11.7  16.5
e3. Support & relationships 3, 6, 10, 15, 17 25.9  22.2
e4. Attitudes of others 4, 10, 16 16.9  22.5
e5. Services, systems, & policies 7, 8, 11, 12, 13, 18 20.3  20.8
Data are presented as mean  SD.
*p < 0.05, comparing frequency and independence scores by paired t test.
FUNDES-Child Z Functioning Scale of the Disability Evaluation SystemdChild version; HCLA Z home and community living activities;
ICF-CY Z International Classification of Functioning, Disability, and HealthdChildren and Youth version.
Table 2 (continued )
Meaningful concept of each item ICF-CY codes
(9) Family finances e165
(10) Family stress e310, e410
(11) Crime or violence in settings where the child frequently stays, excluding
home & school
e545
(12) Government agencies & policies e5400, e550, e5750
(13) Information about the child’s diagnosis/condition/intervention approaches e570, e580, e5854, e5855
(14) Design & layout of school or workplace e150
(15) Support & encouragement at school or workplace e320, e330, e340, e355
(16) Attitudes of others toward your child at school or work e420, e425, e430
(17) Assistance from others at school or work e320, e330, e340, e355
(18) Programs & services at school e585
HCLAZ home and community living activities; ICF-CYZ International Classification of Functioning, Disability, and HealthdChildren and
Youth version; nc-hc Z not covered - health condition.
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Table 4 Correlation coefficients between frequency and independence scores of FUNDES-Child in four settings and nine
ICF-CY d chapters and summary scores of body function and environmental factors chapters based on empirical data (nZ 345).
Activities & participation (d, Part II)
Chapters on body
functions (b, Part III) a
Chapters on environment
factors (e, Part IV)
Settings Dimensions b1 b2 b3 b4 b7 e1 e3 e4 e5
Home Frequency .58** .34** .41** .32** .33** .37** .36** .35** .10
Independence .67** .41** .53** .33** .46** .44** .37** .32** .16**
Community Frequency .43** .28** .38** .32** .31** .30** .27** .30** .09
Independence .56** .36** .48** .32** .43** .42** .32** .31** .14*
School Frequency .43** .21** .29** .16** .16** .27** .33** .32** .15**
Independence .58** .35** .45** .32** .40** .36** .32** .28** .21**
HCLA Frequency .57** .28** .44** .23** .37** .27** .32** .26** .05
Independence .64** .33** .49** .25** .41** .37** .31** .25** .12*
d Chapters Dimensions
d1. Learning & applying knowledge Frequency .39** .20** .27** .11 .12* .28** .30** .23** .03
Independence .49** .31** .39** .21** .33** .32** .31** .24** .14*
d2. General tasks & demands Frequency .53** .25** .39** .16** .28** .23** .31** .22** .05
Independence .60** .28** .45** .19** .32** .31** .29** .24** .15**
d3. Communication Frequency .56** .25** .45** .21** .19** .26** .35** .36** .17**
Independence .67** .33** .57** .25** .30** .35** .37** .32** .19**
d4. Mobility Frequency .34** .36** .28** .37** .41** .35** .22** .26** .04
Independence .38** .41** .33** .39** .56** .47** .23** .25** .08
d5. Self-care Frequency .49** .31** .35** .29** .39** .37** .27** .25** .04
Independence .49** .35** .37** .30** .48** .35** .25** .21** .06
d6. Domestic life Frequency .51** .25** .37** .27** .37** .29** .30** .26** .03
Independence .62** .33** .46** .28** .42** .38** .32** .22** .08
d7. Interpersonal interactions
& relationships
Frequency .53** .26** .37** .25** .21** .27** .34** .36** .15**
Independence .62** .35** .48** .29** .33** .34** .31** .30** .18**
d8. Major life areas Frequency .58** .30** .42** .25** .24** .32** .38** .36** .14*
Independence .67** .39** .53** .28** .37** .39** .36** .32** .19**
d9. Community, social, & civic life Frequency .50** .27** .37** .28** .23** .27** .30** .28** .13*
Independence .61** .34** .47** .30** .36** .36** .29** .27** .16*
* p < 0.05, by Pearson correlation test.
** p < 0.01, by Pearson correlation test.
b1 Z mental functions; b2 Z sensory functions and pain; b3 Z voice and speech functions; b4 Z functions of the cardiovascular,
hematological, immunological, and respiratory systems; b7 Z neuromusculoskeletal and movement-related functions; e1 Z products
and technology; e3 Z support and relationships; e4 Z attitudes of others; e5 Z services, systems, and policies; FUNDES-
ChildZ Functioning Scale of the Disability Evaluation SystemdChild version; HCLAZ home and community living activities; ICF-CYZ
International Classification of Functioning, Disability, and HealthdChildren and Youth version.
a Values in bold italics present excellent correlations; values in bold present acceptable t correlations.40,41
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Chapters e1, e3, and e5 contained more mapped items
(5e6) than the other e chapters.
To investigate the construct validity of the FUNDES-
Child, we examined the concurrent correlations among the
domain or chapter scores of components b, d, and e. As
listed in Table 4, the summary scores of Part II (Participa-
tion) had stronger correlations with b1 (Mental functions),
b3 (Voice and speech functions), b7 (Neuromusculoskeletal
and movement-related functions), e1 (Products and tech-
nology), and e3 (Support and relationships) than with other
chapters in components b and e. The e5 (Services, systems,
and policies) score showed weak correlations with all
d domains and chapters.
The independence summary scores had higher correla-
tions with b chapters than the frequency summary scores.
The differences in strength of correlations with the envi-
ronmental factor (e) scores between the frequency andindependence scores varied among the different settings
and different chapters. While the e4 scores (Attitudes of
others) had higher correlations with the d chapter fre-
quency scores than the independence scores, the e1 scores
(Products and technology) had higher correlations with the
d chapter independence scores than with the frequency
scores (Table 4).
The frequency scores were significantly higher than the
independence scores in most settings except the home
and in most chapters except d1 (Learning and applying
knowledge), d2 (General tasks and demands), and d5 (Self-
care; Table 3).Discussion
The FUNDES-Child was developed following generally
acknowledged principles of instrument construction, such
1178 A.-W. Hwang et al.as translation, cross-cultural adaptation, consensus meet-
ings, and field testing. The validation process verified the
comprehensiveness of the content of the FUNDES-Child and
clarified the relationships between the FUNDES-Child and
the ICF-CY framework and its coding system. The relatively
strong correlations between the ICF-CY chapter scores
suggest that the ICF-CY is a useful model for examining the
potential impact of body functions and environmental
factors on the activities and participation of children with
disabilities.
The results suggest that the FUNDES-Child has potential
for use in pediatric clinical practice to strengthen clinical
reasoning guided by the ICF-CY39 and provides support for
Taiwan’s DES. The linking of the FUNDES-Child items to ICF-
CY codes also makes it possible for international compari-
sons on child functioning and environmental factors. For
example, the ICF-CY has been used in European countries
to inform individualized education plans,4 to establish
context-sensitive eligibility systems in education,6 and to
guide education law.7 In this vein, the use of an ICF-CY-
framed FUNDES-Child can provide a comprehensive evalu-
ation to support education planning and service delivery
and to increase the participation of children with disabil-
ities in school and other settings.
The linking of health-related measures to the ICF-CY is a
feasible way to compare and contrast the content of
measures by using ICF-CY codes as the common lan-
guage.21,24 However, generic linking rules may be inade-
quate for linking child-focused measures, and some child-
specific issues in linking have emerged.21,22,24,25 Relying
on mechanical linking based on text to convey meaningful
concepts may not fully reflect the purposes of the
items.21,24 Thus, two approaches were additionally used to
examine the FUNDES-Child.42 First, we identified the ICF-CY
codes not covered by the FUNDES-Child. Second, we iden-
tified items in the FUNDES-Child not covered by or defined
in the ICF-CY.
Our first approach identified potential inadequacy or
adequacy in the design of the FUNDES-Child, and the sec-
ond approach suggested that further revisions were needed
with possible supplementary ICF-CF codes or definitions.
For example, no FUNDES-Child item was linked to functions
of the digestive, metabolic, and endocrine systems (b5) or
the natural environment and human-made changes to
environment (e2). This lack of items to address these
chapters may be considered in future revisions of the
FUNDES-Child. However, the greatest strength of the
FUNDES-Child is that it includes all categories of the ICF
generic core set.43
A few items were not covered by the ICF-CY. Item 10
(family stress) of the FUNDES-Child Part IV, although a very
important environmental factor for children, could not be
linked to any of the e codes. The ICF-CY e codes are
insufficient in describing variables related to parent psy-
chological status (including stress), child care, and parental
or family demographics.22
The FUNDES-Child Part II (Participation) contains many
items concerning communication (d3), mobility (d4),
interpersonal relationships (d7) and major life areas (d8),
and community, social, and civic life (d9) in daily partici-
pation (Table 3) but few about learning and applied
knowledge (d1), general tasks and demands (d2), and self-care (d5). This may be explained by the importance of the
more highly represented chapters. For example, FUNDES-
Child items in communication (in d3), moving around (in
d4), social activities (in d7), and play activities (in d8)
represent activities that routinely occur across home,
community, and school settings.
Part III (Body functions) contains relatively more items in
mental (b1) and sensory functions (b2). The dominance of
items covering chapters b1 and b2 reflects the importance
of these functions for everyday functioning,44,45 but may
also partly indicate that other chapters (e.g., b3, b4, and
b7) might need to be added in a future revision of the
FUNDES-Child.
In Part IV (Environmental factors), items were linked to
ICF-CY codes in product and technology (e1), support and
relationship (e3), attitudes of others (e4), and services,
systems, and policies (e5) but not to those in the natural
environment and human-made changes to environment
(e2). One item (e225 Climate) in the FUNDES-Adult36 might
need to be considered in a future revision of the FUNDES-
Child.
The moderate correlations among chapter scores in
components b, d, and e provided evidence of construct
validity for the FUNDES-Child and support for the ICF-CY as
a conceptual framework for examining complex relation-
ships among these components. However, the findings
should be interpreted cautiously because all items were
rated by parents or legal proxies instead of the children
themselves. We recommend to investigate the FUNDES-
Child self-report version further.
Another strength of the FUNDES-Child is that it differ-
entiates participation into two measurable dimensions,
frequency and independence. We found the children
experienced more limitations in participation frequency as
perceived by parents/proxies than in independence in
school, community, and living activities outside of the
home. These results provided support for the need for
adding a frequency dimension in the FUNDES-Child. In the
home setting, no significant score differences were found
between frequency and independence probably due to
consistent support to do activities at home. Children might
do fewer activities outside of the home setting due to less
consistent support or due to other environmental or per-
sonal factors, which should be explored in the future.
The pattern of correlations (Table 4) revealed that b1,
b2, b3, and b7 generally have stronger relationships with
the chapter independence scores than with the frequency
scores. This finding made intuitive sense because the
FUNDES independence dimension measures the extent to
which assistance in daily life is needed based on the per-
spectives of parents/proxies. Children with more problems
in body functions would be expected to need more assis-
tance from others. Assistance provided to the child might
be affected by parents’ perspectives on what activities are
most important for their children to participate in, and the
parents’ level of experience in providing strategies to
promote their children’s participation.46
In the correlation patterns between the d and e chapter
scores, the e1 (Product and technology) scores had higher
correlations with the d independence scores than with the
frequency scores, while e4 (Attitudes of others) had higher
correlations with the frequency scores than with the
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associated with greater impairment in body functions and
might face more barriers associated with the adequacy of
assistive technology and physical products. By contrast,
children with greater frequency restrictions tended to have
more problems associated with the negative attitudes of
others (e4), which might decrease children’s opportunities
to attend activities. This suggests that participation fre-
quency might be more related to social support, including
the acceptability and accommodability of the environment,
while independence might be more related to physical
support, including the availability, accessibility, and
affordability of the environment.13,47
There were some limitations in this study. First, parents
may not be as familiar with their children’s participation as
the children themselves, especially in school and neigh-
borhood settings. Second, subgroup analyses were difficult
to do because of the limited and unevenly distributed
samples for the different diagnostic and severity groups.
Third, we did not include information on socioeconomic
background.
In sum, the FUNDES-Child has acceptable content val-
idity as presented by the successful linkage between ICF-CY
codes and the FUNDES-Child individual items. The FUNDES-
Child shows acceptable construct validity as demonstrated
by the moderate correlations among scores corresponding
to ICF-CY chapters in components b, d, and e. However,
revisions of the FUNDES-Child are potentially needed based
on the study findings, such as developing a child self-report
version, adding more body function items, and collecting
socioeconomic background information on respondents
during the interviews.Acknowledgments
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